Background: Mediumship can be defined as the alleged ability to communicate with deceased persons. The last decade has been particularly productive for this field of research and the study of mediumship can help the understanding of the human mind-brain relationship and provide objective data to the scientific community and to the general population. Objective: The aim of this review is to summarize and discuss the results found on recent studies investigating mediumship. Furthermore, we aim to discuss the psychophysiology underlying mediumship and future perspectives for this study topic. Methods: A literature search for articles in English, Portuguese and Spanish published from January 2000 up to June 2015 was conducted using three electronic databases (PubMed, Lilacs and Web of Science). Review articles, qualitative studies and studies investigating altered states of consciousness caused by psychoactive substances were excluded. The original search returned 150 articles, but the application of exclusion criteria resulted in the inclusion of 19 articles for final analysis. Results: The general findings were: (1) an association of mediumship with good mental health, predominantly in experienced mediums, (2) heterogeneous findings regarding the ability of mediums to provide accurate information what may be due to different study methodologies and (3) incipient studies assessing physiological correlations during mediumistic communications (i.e. hypoactivation of brain regions responsible for cognitive processing and writing planning during psychography compared to a control task; electroencephalographic (EEG) changes and a slight predominance of the sympathetic nervous system). Discussion: There is a paucity of empirical data available in this controversial research field. New studies employing rigorous design (e.g. triple-blind protocols to test accuracy of mediumistic communications), and sensitive methods are required.
Introduction
Although there is no formal consensus on the definition of mediumship, it could be roughly defined as the alleged ability to communicate with deceased personalities on a regular basis 1 , or as a set of experiences in which an individual, alleged "medium", maintains regular contact or stays under the control of someone else who has already died or of another immaterial being 2 .
At different times and among different cultures in human History there were reports of experiences that could be interpreted as mediumistic phenomena, for example the reception of the Ten Commandments by Moses at the Mount Sinai (Christianity and Judaism) and the reception of information and advice from superior and protector beings (dharmapalas) by Tibetan Buddhist monks 3 .
During the 19 th century and in the early 20 th century, many pioneers of modern Psychology and Psychiatry have studied cases of alleged mediums. This was the case of William James, who for many years studied the medium Leonora Piper 4 ; Pierre Janet, who wrote a book about the "psychological automatism" 5 ; Carl G. Jung, who received his doctorate degree after studying his cousin (S.W.), an alleged medium 6 , among others. At that time, other renowned scientists also dedicated their time and effort to study mediumistic phenomena, such as William Crookes 7 and Charles Richet 8 .
Talking to "spirits" or being possessed by "spirits" are cultural phenomena found in almost every society worldwide and their relationship with mental illness has been the topic of extensive investigations in the fields of cross-cultural psychiatry and anthropology 9, 10 . Observational studies demonstrate a high prevalence (around 80 percent) of individuals who believe in the survival of the soul after death in general population 11, 12 , and this finding is congruent with the significant popularity that many cultural products covering this topic have (e.g.: books, films, novels, TV series) 13 .
At present, mediumship is considered to be a form of dissociation 14, 15 . Dissociation can be defined as "the occurrence of experiences and behaviors that are thought to exist apart from, or to have been disconnected from, the mainstream of one's conscious awareness, behavioral repertoire, and/or self-concept" 16 . The majority of culture-bound dissociation is considered normal, does not lead to distress or impairment, it often arises in willing individuals in appropriate (frequently religious) contexts, and is usually experienced as beneficial. In subjects with pathologic dissociation, the experiences occur in an unsolicited, unruly and socially nontolerated manner, causing considerable distress, with adverse effects on occupational activities and other impairments 17 .
Many societies where culture-bound dissociation is observed are characterized by an authoritarian male hierarchy, being oppressive for women and children. Some scholars affirm that in many of these societies, the dissociative experiences are more common in women and they propose that dissociation would be a psychological mechanism with an emotion-regulatory role. This is seen as a socially sanctioned (and even valued) behavior that would allow cathartic expression of forbidden and disowned feelings by individuals living under characteristically oppressive conditions 14, 17 .
Self-hypnosis is one of the proposed psychophysiological mechanisms involved in dissociation. After carefully analyzing mediumship in the context of Candomblé, an Afro-Brazilian religion, Seligman (2005) 14 concluded that mediums would be individuals with a psychophysiological tendency to somatization and to dissociation that, submitted to emotional distress, find in the religion system (and in the assumption of a new social role as mediums) a way for a positive transformation of their identities, leading to a moderation of their somatic and emotional afflictions and to a global therapeutic effect 14, 17 .
Much of the controversy surrounding mediumship research derives from de fact that it stresses the "mind-brain problem" 18 . The explanation for how the human brain generates mind is one of the greatest philosophical and scientific challenges of the past, the present, and probably of the future 19 . The French seventeenth century philosopher René Descartes put forth the theory of Substance Dualism, supporting the idea that mind (subjective) and body (objective) are different natural substances and that it is the bond of mind to the brain that allows it to think. Mind and brain being independent entities, consciousness could continue to exist (and perhaps communicate) despite the death of the physical body. On the other hand, the dominant materialist perspective argues that consciousness is a byproduct of brain activity, being extinguished with the death of the physical body. A better understanding of mind could only be possible through an increase on the knowledge about brain functioning [20] [21] [22] .
Contemporary dualist philosophers and scientists sustain that materialism has left a range of questions unanswered, as, for example, how human subjective and affective experiences exert such a decisive influence over body functions. For many dualist and post-materialist scientists the evidences stemming from high quality studies about near-death experiences and about mediumistic communication are strong indicators that consciousness has a non-local character and could survive the death of the physical body 19 .
Currently, the three most common explanations for mediumship are: (1) fraud (conscious or unconscious), (2) after-death communication, and (3) telepathy. The first, the materialist model, excludes the possibility that any aspect of the personality can survive physical death and rejects extra-sensorial perceptions (ESP) in general. Thus, if a mediumistic information seems accurate this can only result of deliberate fraud, coincidence or "cold reading" (fishing of information) by the medium. The second explanation, the spiritualist model, argues that the mind (or soul) of the medium communicates with the mind (or soul) of the deceased person through some form of telepathy, obtaining information. From the third perspective, generally defended by investigators of ESP, when an alleged medium is asked to communicate with a deceased person, the medium's answers are given based on clairvoyant access to physical traits of the deceased personality and on telepathic access to the knowledge of the consultant (super-psi hypothesis). The supporters of this explanation, in general, also consider the survival as a plausible hypothesis requiring evidence-based proof 23 . This variety of possible explanations, hard to differentiate one from another, poses significant challenges and complexity for the studies aiming to prove the reality of mediumistic phenomena.
In fact, the last decade has been particularly productive for this field of research and the study of mediumship can help the understanding of the human mind-brain relationship and provide objective data to the scientific community and to the general population. Within this context, the aim of this review is to summarize and discuss the recent results found on studies investigating mediumship. Furthermore, we aim to discuss the psychophysiology underlying mediumship and future perspectives for this study topic.
Methods

Literature review and selection of studies
The Literature search strategy was carried out in three phases, as described below.
Phase 1 (primary Literature search): two researchers (MAVBJ and IHSO) independently screened the list of citations (full text were retrieved for further analysis whenever necessary) to exclude studies that did not address the issue at hand. Any disagreement between the researchers were discussed with a third reviewer (GL), and resolved by reaching a consensus.
Articles in English, Portuguese and Spanish dealing with quantitative investigation of mediumship, published within the time range from January 1 st , 2000 up to June 10 th , 2015, were selected -hence focusing only on the contemporary scientific aspects of the topic.
Review articles, qualitative studies (either anthropological, theological or ethnographic), studies investigating altered states of consciousness caused by psychoactive substances and letters to the editor were excluded. Regarding the studies testing accuracy of mediumistic information, works that have not applied rigorous designs aiming to eliminate information leakage (i.e. those not strictly adhering to protocols that minimize as much as possible the probability of the alleged medium having access to information about the deceased personality via other common means or via fishing of information) were also excluded. Regarding psychophysiologic correlates of alleged mediumship, due to extreme paucity of available data, case reports were not excluded. All articles not fulfilling the inclusion criteria and which met the exclusion criteria were omitted from the final analysis.
The following databases were evaluated: Web of Science, PubMed and Lilacs. For the Web of Science database, filters were used to limit the search to fields of Psychiatry, Psychology, Neurosciences/ Neurology, Religion and General Internal Medicine, as this database also indexes citations in arts and humanities, which are beyond the scope of this review.
The keywords used were: "mediumship", "mediumistic" and "after-death communication". Although a few important concepts and theories accrued from anthropological and ethnographic studies about Possession Trance are cited, this is not the focus of this review.
Phase 2 (secondary Literature search): with the aim of identifying studies that could have been missed in the primary search, references lists of initially included articles were screened and the same three keywords were evaluated in Google Scholar. Only the first 100 references from Google Scholar were evaluated. The same inclusion and exclusion criteria were applied in both phase 1 and phase 2.
Phase 3 (critical review of studies): the included articles were evaluated regarding number of participants, methods applied, comparisons and main findings. The studies were grouped in the following three categories based on their methodology and type of outcomes evaluated: (1) mediumship and psychopathology, (2) testing the accuracy of information provided by mediums and (3) psychophysiological correlates of mediumship. These categories were adopted based on the classification proposed by Jinks (2013) 24 for quantitative research on mediumship. Table 1 and figure 1 summarize the search and selection strategy. The last section of this review consist of future perspectives for the study of alleged mediumship, especially in its psychophysiological aspects, and due to paucity of available empirical data on this field, it was based on authors' opinions and on recent reviews dealing with other dissociative and spiritual experiences. 
Results and discussion
The phase 1 (primary Literature search) of the search led to the retrieval of a total of 150 articles. The application of the exclusion criteria resulted in the exclusion of 140 articles and the inclusion of 10 articles in this phase. As shown in table 1, the most frequent reasons for excluding articles, in descending order, were: historical perspective studies (34 articles), literature reviews (25 articles) and ethnographic studies (24 articles). In phase 2 (secondary Literature search) of the search, screening of references lists and evaluating the keywords in Google Scholar led to the inclusion of 9 additional articles.
In phase 3 (critical review of studies), all 19 studies found were evaluated in terms of number of participants, methods applied, comparisons and main findings. Tables 2, 3 and 4 briefly describe the 19 included studies. The main results are as follows:
(1) Mediumship and psychopathology (Table 2) Most studies suggest that mediums have good mental health, are socially well adapted and occupationally active. However, one must notice that all but one study 25 took place in Brazil, so caution is necessary when trying to extrapolate these conclusions to other countries, since mediums have an established social role in Brazil 26 , which may not be the case in other societies. It is known that a society's dominant ideas about questions like the dualism, the soul and paranormality influences the way dissociative experiences are viewed and whether they are tolerated or not 17 .
Our findings corroborate with the theory proposed by Seligman 14 that affirms that mediumship has a therapeutic role to certain individuals under psychological distress, who find in the religious system a way for a positive transformation of their identities. The scores of mental health and control of the dissociative experiences are clearly different if the individuals are beginning to participate in the religion, as in the studies of Menezes Jr. et al. 2 and Alminhana et al. 27 , or if they have many years of practice as socially sanctioned mediums, as it was the case in all the other studies, being significantly worse in the former case.
However, the psychosocial stressors theory may not fully explain the Brazilian Spiritist participants, since this group has one of the country's best socioeconomic status and best education level among all the other religious groups 28 . For instance, in the study of MoreiraAlmeida (2004) 29 , the financial situation of Spiritist mediums was not different from mentally healthy control participants, highlighting that other possible explanation for this phenomenon may be considered 14 . (Table 3) Quantitative research on alleged mediums has been done for more than a hundred years, and meanwhile the designs of studies have been progressively improved as to eliminate information leakage and telepathy as explanations for the reception of accurate information by mediums 23 . Research protocols reproduce the habitual situation of a friend or relative (the named "sitters") of a deceased person consulting a claimed medium looking for postmortem information about this person, but they apply a "triple blind" design 30 . That is, mediums are blind to the identities of the consultant ("sitter") and of his/her related-deceased person; the researcher interacting with the mediums (acting as a proxy for the consultant) also remains blind to the identities of the consultants and his/her related-deceased person; and consultants who score the accuracy of the "readings" remain blind about the information source (reading really intended for him/her vs decoy reading) 18 .
In the present review, only studies considered to have sufficient control against information leakage (i.e. which strictly adhered to triple-blind protocols) were included. Hence the works of Roy & Robertson 31 and Schwartz et al. 32 , although consist of important contributions as exploratory methods, were excluded (they applied methods where mediums had direct contact and talked to the consultants, among other shortcomings). Data from experiment 2 of the study of Kelly & Arcangel 33 was also excluded from this review because of lack of strict adherence to triple-blind protocol (mediums received pictures from the deceased individuals, many of the sitters were colleagues or friends of one of the investigators, and this investigator knew some of the deceased individuals). Altogether the results of the well-controlled studies included in this review show: (a) in two studies 30, 34 (totaling 28 mediums and 102 readings) the sitters' accuracy ratings of specific information from target readings were statistically higher than for decoy readings; and (b) in three 33, 35, 36 studies (totaling 10 mediums and 44 readings) there was no statistical difference in the fit scores assigned by sitters for the target or decoy readings.
Interestingly, the "triple-blind" design was used in all these studies, but there were slight methodological differences between them that can have influenced the outcomes. For example, in the studies with positive results, the sitters were asked to decide which was the fittest between only two readings, while in "negative studies" the sitters needed to decide among three to seven readings. Moreover, "positive" but not "negative" studies have used a pairing procedure of the deceased persons to optimize differences (in categories like age at passing, hobbies, physical description, cause of death). Hence, it seems that, for methodological reasons, choosing the target reading was less difficult for sitters of the "positive" than for "negative" studies.
Different from the others, the study of Rocha et al. 37 did not use a controlled design, choosing a retrospective approach. Authors screened published and unpublished letters that were psychographed (allegedly written under the influence of a spirit) by a Brazilian medium, Chico Xavier, who died in 2002. Then, a set of 13 letters was selected because these letters contained much specific and objective information about a deceased person, and living relatives and friends of this person agreed to participate in interviews with the investigators to verify the fit and accuracy of the mediumistic information conveyed. Among 71 items of specific information extracted from the letters, a high percentage (97,2%) was scored as having a "clear and precise fit". As authors acknowledge, one significant limitation of this type of study is that the scoring may have been subject to memory bias, as letters were written more than forty years before. However, three "drop-in" communications ("situations where allegedly a deceased personality communicates via the medium without the request of relatives or friends" 37 ) were identified in the letters. Pieces of specific information from these communications were objectively verified, and they proved to be true.
(3) Psychophysiological correlates of mediumship (Table 4) The most common findings concerning psychophysiological correlates of mediumship were: increased noradrenalin levels during possession trance in a controlled study 38 , increased muscle tone in a case report 39 , increased heart rate 38,39 and increased spectral power in various EEG frequency bands during mediumistic communication and possession trance 40, 41 . None of the studies included in this review has demonstrated an ictal pattern on EEG during the experience. These results could point to a state of mental and physical arousal during the phenomena 42, 43 .
On the other hand, the only study using functional neuroimaging, in this case a Single Positron Emission Tomography (SPECT), showed a reduction of cerebral blood flow (CBF) in left culmen, left hippocampus, left inferior occipital gyrus, left anterior cingulated cortex, right superior temporal gyrus and right pre-central gyrus (brain areas associated with memory, language and writing planning) during mediumistic communication (psychography) as compared to a control task. There was also a surprising negative correlation between the CBF in these areas and the linguistic complexity of the written text produced during psychography 15 . Taken together with the case series report of a slowing of background EEG activity in some mediums during psychophony (allegedly speaking under the influence of a spirit) and psychography 44 these data could suggest the activation of fewer neuronal populations during the dissociative experience.
Considering the dominant current psychobiological explanation for the possession trance and mediumship, there is a number of authors, which propose the role of self-hypnosis 14, 17 . Hypnosis is seen as a state of focused attention and concentration, inner absorption and a relative suspension of external awareness. There is evidence for a correlation between hypnotizability and number of dissociative symptoms and that patients with dissociative disorders have higher rate of hypnotizability. Although differences occur according to the phase of hypnotic procedure (relaxation -induction -suggestion -waking up) and to which actions are suggested to the individual, many studies show increased theta power during hypnosis, indicating an intensification of attention processes. Regarding functional neuroimaging, the most characteristic finding of the hypnotic state is the hypoactivity of the "extrinsic brain network", which encompasses lateral fronto-parietal regions and which has been linked to cognitive processes of external sensory input. The reduced activity of this network can reflect a blocking of the sensorial systems to receive stimulus. A structural Magnetic Ressonance study has shown neuro-anatomical differences between high and low hypnotizable individuals: larger (32%) rostrum of the corpus callosum in highs than in lows. This area is involved in the information transfer between pre-frontal cortices and in attention allocation. The authors suggest that high hypnotizable subjects would have more efficient frontal attentional systems, with greater ability to monitor performance and to inhibit undesirable stimulus for conscious awareness 45 .
Although it is not possible to say that spontaneous dissociative symptoms, like mediumship, share strictly the same neurophysiological processes of hypnosis, evidence suggest that many parallels can be drawn between them 45 . There are already some reports of research groups using hypnosis on healthy individuals to "model" dissociative symptoms (e.g. "automatic writing") and more easily study them in the neurophysiology and neuroimaging lab 46, 47 . This strategy might bring valuable complementary data for the understanding of the neurobiology of alleged mediumship.
Future perspectives
Mediumship is a controversial research topic with ongoing experiments. Regarding its relation to psychopathology, in practical terms, it is important to avoid the risk of a "category fallacy". In other words, here both risks exist and should be avoided: pathologizing normal religious experiences and considering potentially dangerous clinical conditions as a common religious/spiritual experience. Thus, if such cases of mediumship and possession come to medical attention, besides a comprehensive assessment of the sociocultural implications and of the possible secondary gains for the individual, a standard psychiatric evaluation should not be neglected. In this evaluation, not only the patient but also family and community 35 5 professional mediums and 5 consultants ("sitters")
Triple-blind study, properly executed. Five "readings" were itemized, grouped and sent to consultants for "blind" scoring of items for accuracy and applicability
Comparison between scores of "readings" really intended for the consulent with the scores of readings made for other consultants There was no significant difference between scores. In only one occasion the consultant assigned higher scores to the "reading" that was directed to him.
Beischel & Schwartz (2007) 30 8 mediums (who had previously demonstrated ability to provide mediumistic information with accuracy, according to the authors) and 8 consultants (highly motivated to receive information from deceased relatives)
Triple-blind study, properly executed. Each "blind" consultant received two "readings" to score accuracy and choose which of them better applied to his/her deceased family member
Comparison between "reading" scores that supposedly came from the deceased family member and "reading" scores that were directed to other consultants The consultants chose the correct "reading" (directed to them) in 81% of cases (13/16). The "reading" scores from messages directed to them were significantly higher than control "reading" scores Jensen & Cardeña (2009) 36 1 professional experienced medium and 7 consultants ("sitters")
Triple-blind study, properly executed. Seven "readings" were itemized, grouped and sent to consultants for "blind" scoring of items for accuracy and applicability
Comparison between scores of 7 "readings" (one reading really intended for the consultant and 6 other decoy readings") Scores assigned by the consultants for neither global nor specific information from "target readings" were significantly better than In experiment 2: methodological weaknesses substantially increased the likelihood of "fishing" or information leakage
Comparison between "reading" scores that supposedly came from the deceased family member and "reading" scores that were directed to other consultants Note: consultants chose one reading among three in experiment 1 and chose one reading among 6 in experiment 2 Experiment 1: only 2 of 12 consultants were able to identify the "reading" directed to them (3 hits would be expected to occur by chance) Experiment 2: 14 of 38 consultants chose the correct "reading" and 30 consultants positioned the "reading" directed to them among the three first places s in the accuracy rank Rocha et al. (2014) 37 5 relatives and friends of a deceased personality (JP), who is the alleged spiritual author of 13 psychographed letters (by the spiritist medium Chico Xavier) Verifiable items were extracted from the letters. Interviews with participants to assess items' fit and accuracy and probability of information leakage. Based on the interviews, three researchers scored each item
Comparison of types of verifiable information. Comparison of scores of fit and of information leakage probability between the items from the first letter and the subsequent letters
The percentage of "clear and precise fit" among the 71 verified items was 97.2%. Considering the first letter (written 40 days after JP´s death), 100% of the items were scored as "very unlikely leakage". For subsequent letters, 63% of the items were scored as "unlikely leakage" Beischel et al. Triple-blind study, properly executed. Each "blind" consultant received two "readings" to score accuracy and choose which of them better applied to his/her deceased family member Experiment 2: 12 of the readings took place during an examination of EEG of 6 mediums
Comparison between "reading" scores that supposedly came from the deceased family member and "reading" scores that were directed to other consultants The scores assigned by the consultants for both global and specific information from "target readings" were significantly higher than for "decoy readings". Significantly higher percentage accuracy of "target reading" items members should be interviewed, so that the extent of impairment of daily life by the dissociative experiences can be inferred. Possible psychiatric comorbidities should also be sought. The most commonly used type of therapy for possession disorders is psychotherapy, and some scholars advise it should focus on the stressing factors that can initiate the dissociative phenomena 48, 49 .
Concerning studies on the accuracy of information provided by mediums, their design must reach a balance between control against information leakage and the provision of a research environment that optimizes the phenomenon for both the medium and for the alleged communicating deceased person 36, [50] [51] [52] . Apparently, among the reviewed studies, the protocol proposed by Beischel is the most successful in meeting these conditions, and it requires replication by other research groups to broaden the database and to eventually demonstrate or not the scientific evidence of mediumship. Notwithstanding, some investigators affirm that even accurate results of mediumship studies do not prove the postmortem survival hypothesis and that the best explanation would still be some form of telepathy between the medium and other "living agent psi" 53 .
Studies evaluating physiological correlations during mediumistic communications are still very incipient. Here, as for other types of psychophysiologic studies, the employment of a process-based approach is recommended 54 . Before initiating any data collection, a detailed definition of the phenomenon, based on systematic observation, is necessary. This should include a definition, as precise as possible, of when the mediumistic communication begins and when it ends. Proper initial definitions about the process under investigation are necessary if one aims to obtain valid physiological research data about it 55 . 38 15 subjects presenting an alleged possession trance while participating in a religious ritual and 9 subjects participating in the same religious ritual but not presenting a possession trance Analysis of norepinephrine, dopamine and beta-endorphin levels in blood samples. Assessment of heart rate and blood pressure
Comparison of plasma levels of the analytes and of its variation (∆) at baseline and immediately after the possession trance.
Comparison of the trance and control groups
The increase in plasma levels of norepinephrine, dopamine and beta-endorphin was significantly higher in the group presenting a possession trance. There was no significant difference among the groups regarding blood pressure and heart rate Oohashi et al. (2002) 40 One subject during an alleged possession trance while participating in a religious ritual and two subjects participating in the same religious ritual but not presenting a possession trance Electroencephalography (EEG) Spectral power analysis for each EEG frequency band comparing baseline vs trance vs recovery in the subject who went into a trance compared with the other two An ictal EEG pattern was not observed. In the individual who went into a trance, it was observed an intense and significant increase of theta and alpha power during the trance state, when compared with the pre-trance. These changes persisted in the post-trance period. In the 2 control subjects, no significant changes in spectral power were observed among the periods Krippner et Moreover, because spiritual and religious experiences are complex and multidimensional, and because mediums usually describe them in terms of changes in perception, cognition and affect 52 , the measurement of the subjective elements of the phenomena is highly advisable. Posteriorly, a possible correlation among these psychological, affective and cognitive elements with specific brain regions and brain functions can be explored 56, 57 . Some examples of instruments that can be used for this purpose are: the Phenomenology of Consciousness Inventory (PCI) 58 , the Assessment Schedule for Altered States of Consciousness (ASASC) 59 and Hartmann's Boundary Questionnaire 60 , among many others. These questionnaires quantify different phenomenological elements of consciousness and can be useful for helping to distinguish qualitatively different ASC 57 . Likewise, considering that mediumistic phenomena usually involve dissociative experiences, it is also advisable to conduct a baseline assessment of the personality trait absorption. For this purpose, questionnaires such as the Tellegen Absorption Scale 61 or the Harvard Group Scale of Hypnotic Susceptibility 62 could be used. Evidence suggests that individual differences in these characteristics are associated with significant differences in neurological findings 63, 64 .
Concerning the possibility of studying mediumship through functional neuroimaging technique, one important aspect is the selection of the control task. Usually the participant acts as his/her own control, being asked to perform two similar tasks, one with and another without spiritual (mediumistic in this case) connotation. This allows the control task to be comparable to mediumistic practice with respect to a range of elements (open or closed eyes, talking or not talking, listening or not listening) and potentially optimizes de identification of characteristic neurophysiological correlates of the mediumistic experience 56 . The decision of which specific method to use depends on availability and financial possibilities 52 but SPECT (Single-Photon Emission Computed Tomography) and PET (Positron Emission Tomography) techniques are usually preferred because images can be captured after the completion of the event under investigation (not simultaneously as it is necessary for functional Magnetic Resonance Imaging [MRI] ). In addition, the noise during MRI may disturb mediums, interfering with the phenomenon 56 .
The electroencephalography (EEG) can also offer important information about the degree of brain activation during the mediumistic practice, particularly of cortical regions. Unlike neuroimaging techniques, which provide excellent spatial location of cerebral functioning but less precise timing information, the EEG provides greater time precision (accuracy of milliseconds, in real time) with much lesser spatial accuracy 65 . However, because EEG recording requires stillness to avoid muscle artifacts, and as mediumship usually involves talking and moving, there might be some technical difficulties.
The objective measurement of physiological parameters that may vary according to the emotions experienced (e.g. heart rate variability -HRV) 66, 67 could also bring relevant contributions to this research field. These parameters can be correlated with subjective self-reports and with neuroimaging findings, bringing to sight a more global physiological picture of the mediumistic phenomenon 56 . Measurements related to the immune and endocrine systems may also contribute to broaden this understanding 68, 69 .
Finally, it should be taken into account that different mediumistic modalities may require different study designs. Psychography and psychopictography (allegedly painting under the influence of a spirit) may adapt more easily to an experimental protocol employing functional neuroimaging. In regard of psychophony, although it may represent a larger universe of potential research participants (great prevalence of "spirit release therapy" sessions employing psychophonic mediums in countries such as Brazil 70, 71 and Puerto Rico 72 ), it offers obstacles to neuroimaging studies as it usually requires team work. In these cases, protocols involving EEG and ECG may be preferred as they allow researchers to record the event "in loco" using portable equipment.
Limitations
The present study has some limitations, which should be highlighted. First, the searches were limited to English, Spanish and Portuguese; therefore potentially relevant articles published in other languages were not included. Second, although the terms searched are the most frequently used ones, and although three databases were used, potentially relevant articles not indexed in these databases or described with other terms may have been missed.
Conclusions
The evidence analyzed in this review suggests: (1) mediumship seems to be associated with good mental health, mainly when individuals have many years of work as socially sanctioned mediums (2) there was heterogeneous evidence regarding the accuracy of information provided by alleged mediums, what may be due to different study methodologies, and (3) there is a paucity of studies investigating the physiologic correlates of mediumship. These results emphasize the need for more studies in this field to further elucidate mediumistic experiences, what could broaden the understanding of the mindbrain relationship.
